Hepatotoxicity of vitamin A and ethanol in the rat.
To study the possible hepatotoxicity of vitamin A supplementation and its potentiation by ethanol, rats were fed diets with either normal or fivefold increased vitamin A content, both with or without ethanol. Ethanol with a normal vitamin A diet produced the expected proliferation of the smooth endoplasmic reticulum and moderate mitochondrial lesions. Vitamin A supplementation by itself produced endoplasmic reticulum proliferation, slight enlargement of mitochondria, and moderate decrease in cytochrome oxidase activity and cytochrome aa3 content. The combination of high vitamin A and ethanol resulted in much more striking lesions, with giant mitochondria containing paracrystalline inclusions and depression of oxygen consumption in state-3 respiration with five different substrates, including palmitate and palmitoyl coA. The depression of fatty acid oxidation may have contributed to the lipid accumulation. The blood levels of vitamin A were unaffected whereas liver levels of vitamin A were increased by vitamin A supplementation and decreased by ethanol. As a net result the liver vitamin A content of the high-A-ethanol groups was not greater than that of the normal-A-control group, suggesting that a metabolite of vitamin A rather than vitamin A itself may have been responsible for the potentiation of vitamin A toxicity by ethanol. Mitochondrial toxicity reflected itself also in decreased content of various cytochromes and reduced activity of enzymes, including glutamate dehydrogenase. The activity of the latter was increased in the serum. Implications of these findings for the routine treatment of alcoholics with vitamin A and the monitoring for possible signs of toxicity are discussed.